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Tips&tricks 



Logging the linear digital potentiometer 


Small, resilient easy to use, digital 

ed as' lepiaciraieiits rorinediignical poten- 
tiometers, especially in volume-control 
applications. In this type of audio applica- 
tion, it is often preferable to use a Ip^-taper 
pat Toxsissad of alinesuMi^er potbeci^^ 
human earpetcaves thelogaritbiiiic aosn- 
uation of sound as linear attenuation. But if 
all that is available for Volume control is a 
hig^i-resoliition linear potentiometer, all is 
not lost. The following analysis shows how 
fo use a linear digital pot as a log pot 

voteagediniki^ibsjptdi^ 

to its iiq»it\^ iaigip^ 


where R-w.^is the resistance between the 
wqxx CVQ aiid die law eiid of the 
string C[Ja^R$]-i.is tlie total end-to-end 

resistance of the resistor string. 

The attenuation of a given signal m 
dedbels can be found using the followmg 
equation: 


Eqtiatioii 2: Attenuation CdB) = 


201og 


By Jom N«ii|MWK,(Joe_.Neubauer@max- 

lmhq.com), a t^t^ical business manager 
and Alax Shih CAIiex_Shlh@maximhc|. - 
com), a member of the technicat sta^ 
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Substituting the VQuy yalue from equa- 
aon CI) mto equadim (2) yields: 

EquatKai3:Ati!emiation(dB) = 201ogtyii^ 

0?W-iAh-l)/Vin] = 201ogCRw-l/RH-L) 

^ut iXLa linear potentiometer, tap points 
aie^^Ibcated at equal re^stor segments 
alc»|g axL-entire il es ist o r string and these 
resistances can be represented by the tap 
position (Rw-L* and the total number of 
. The tap position am, 
tl3tei|eiiDie^bciq) i i M C Uted as: 



The total end-to-end resistance can be 
represented as Rj^ ^ ~ CTotal_'I^ps ~ l)xR 
because the first tap point (minimum 
attemiatiiHi) contains no resistanoe.fimB 
the resistor string: Now the attenuation 
e(;piation takes the form of: 

Equation 5: Attenuation (dB) - 


Bqn9tio<i4: Qtw^ " ObtaLl^ ~x)It v^ieie z * TbtaLT^- x = IbtaLTsps, 


then the attenuation aj^jroaches - ». 

Thus the Imear-taper digital poten- 
tiometer can convert to a loganthmic-taper 
potentiometer. Tbis'woiks best with higher- 
lesohition linear pots (128 tagB or greater), 
because logarMmnc resohxiioii is-sevoely- 
linnted forlinear pots with fewer taps. Also, 
other inpmial structuies nqr cause some 
inaccuracies at theendpoints. Hie accom- 
paiQdng source code conwens desired atten- 
uatkm to t^ position as well as desired tap 
portion to iIk corresponding i 



with the Ethernet Connection Deve^Sonmeait Kit. 

<^-?(^RGM3^l^bbftC$)re™'With512KFldsh 
"'^Sg^^f^■^J;^^B5^^tehi33 digital I/O 

|.^^t a tria) VeFsiori)'^^^ 

program /librane ^^^.^ 



Converting attenuation to tap position 

And Vice versa 
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